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(54) INFORMATION PROCESSOR 

(57)Abstract: 

PURPOSE: To reduce the size of a display screen and 
power consumption of a device by judging whether 
information of the desired area in display information are 
to be rewritten or not and performing a drive control 
with respect to the rewriting area based on the obtained 
area information. 

CONSTITUTION: When a part of a display is changed by 
a CPU, the address signal of a video memory 41 
corresponding to the rewriting of desired data is applied 
from the CPU to a memory controller 40 via an address 
bus driver 31. At this time, the arbitration between the 
memory access request signal of the CPU and the data 
transfer request signal from a synchronization control 
circuit 39 is performed and when a CPU access side 
obtains a right, the memory controller 40 performs a 
changeover so that the address selector 35 selects an 
address to which the CPU made access as an address 
to be applied to the memory 41 . At the same time, the 
control signal to the video memory 41 is generated from 




control signal iu uie vwcu mibimv., o , . . ... j • oo 

the controller 40 and the reading/writing of data are performed via a data bus driver 33. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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CLAIMS - 

("Claim] 

[Claim 1] The information processor have a decision means judge whether the information on the 
field of the request of the informations currently displayed with a display means display an 
information, and the pre-display means rewrites, a field information acquisition means obta.n the 
field judged by the aforementioned decision means, and the display-control means that carry out 
a drive control to the rewriting field of the aforementioned display means based on the field 
information acquired by the aforementioned field information acquisition means. 
[Claim 2] The aforementioned rewriting field is an information processor given in the claim l 
characterized by rewriting per page. . , 

[Claim 3] The aforementioned decision means is an information processor given in the claim 1 
characterized by what a processing means judges. u - u *u • * ™w,nh 

[Claim 4] The information processor which has a storage means by which the information wh.ch 
should be displayed is memorized, an update means to update a part of content of the _ - 
aforementioned storage means, a decision means to judge the information field updated by the 
aforementioned update means, and a drive control means to drive the information rewriting 
viewing area of a display means based on the information field judged by the aforementioned 

decision means. . . , . . 

[Claim 5] The aforementioned storage means is an information processor g.ven in the claim 4 

characterized by being bit memory. . 
[Claim 6] The aforementioned update means is an information processor given in the claim 1 
characterized by updating the aforementioned storage means per page. 
[Claim 7] A display means is an information processor given in the claim 4 characterized by 
having storage nature. 
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DETAILED DESCRIPTION 



[Detailed description] 

ERddrf the Invention] this invention relates the display device which can hold the display status 
which uses as a medium of operation for the update of a display of a ferroelectric l.qu.d crystal. 
Id was updated by impression of the electric field etc. in detail to the information processor 
using ****** display about a display controller. 

Cartl Generally display is connected to information processing system as an information- 
^Ja^anZVo^ an informational visual-sense display function. Although CRT was 
3d* Z Tas such disp.ay. since the length of the thickness orientation of the display screen ,s 
deeded to some extent, the capacity becomes large collectively, and espec.a ly ^ sddom 
attains a miniaturization of the whole display. Moreover, degree of freedom such as portab.lity. 
tte degreT of freedom, i.e.. the installation, which gets poisoned by use of the information 
processing system using such CRT as a drop by this, is spo.led. 

[Object of the Invention] this invention aims at offering the information processor which can 
mitigate a size, and the quality of image and power consumption of the display screen. 

[ rThe 4 Lans for solving a technical problem] It constitutes by the decision means judge whether 
Ws invention rewrites the information on the field of the request of the informations currently 
«S a display means disp.ay an information, and a pre-display means ,n «jT£dtT 
the above-mentioned purpose, the field information acqu.s.tion means obta.n ' J u ^ d ^ 
the aforementioned decision means, and the display-control means carry out a dr ve control to 
the rewritTng field of the aforementioned display means based on the field informat.on acquired 
by the aforementioned field information acquisition means ....... M sehwn 

[0005] A storage means to by.which the information which should be displayed has been 
memorized again an update means update a part of content of the aforementioned storage 
mean a Icision means judge the information field updated by the ^rementioned update 
means and a drive control means drive the information rewriting viewing area of a display means 
based on the information field judged by the aforementioned decis.on means realize this 
invention. 

[Example] With reference to a drawing, the example of this invention is explained below. 
[0007] Drawing 1 is the block block diagram of the whole information processing system 
incorDorating the display controller concerning one example of this invention. 
[0008] In drawing. CPU by which 11 contro.s the whole information processing syst em. and 2 
An address bus. A control bus. the system bus which consists of a data bus. and 13 memonze a 
program or The DMA controller which performs a data transfer between memory and I/O 
ealment without the main memory used as a work field and 14 mind.ng CPU1 1 (it is ca led 
D^ect Memory Access Controller and following DMAC). 15 LAN interface between LAN (local 
network)! 6 ZcU as Ethernet (based on XEROX) The I/O device for I/O-equipment connection 
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which 17 becomes from the interface ot KU.vi. oah.vj, . .o^^ - - 

floppy dak drive unit and 20 for a hard disk drive unit and 19 The disk interface for a hard disk 
drive unflS or the floppy disk drive unit 19. 21 For example, the printers of a high resolut.cn 
such as a aser beam prater and an Inkjet printer, The keyboard for 22 perform.ng the printer 
.tflr. fe ^a printer 2 and 23 inputting character others, such as a character and a number 
S S a potting d P evice g and 25 The interface for a keyboard 23 or the mouse 
24 FLCD (FLC display) which can constitute 26 using the drop ind.cated by for example these 
people in the Provisional-Publication-No. 243993 [ 63 to ] official report etc.. and 27 are FLCD 

5ffi C ScD iSSS' drawing 2 is the block diagram showing the example of a configuration of 

the FLCD interface 27 as one example of this invention display controller. 

[Sol 0] As for an address bus driver and 32. in drawing, a control bus dnver. and 33 43 and 44 is 

31 ] data bus drivers. From the address bus driver 31. by switch of the 1st switch SI rt ,s 
alternatively given the memory 36 or 37 of FIFO gestalt. and the address data from CPU1 1 are 
memorized while they are given to one input section of the memory confer «.nd *. 
address selector 35. That is. these memory 36 and 37 (respectively henceforth FIFO (A) and 
FIFO (B))1s FIFO (First In First Out) memory which reads data to the wntten-.n order, and the 
address data written in such memory 36 and 37 are alternatively read by sw.tch of the 2nd 

Soil] The address data read from such memory 36 or 37 and the address data from an address 
counter 38 mentioned later are alternatively given the input sect.on of another side of an 
address selector 35 by switch of the 3rd switch S3. An address counter 38 generates the 
address da a for refreshing the whole screen in line sequential, and the occurrence fm.ng of the 
address data contro.led by the synchronousr-contro. circuit 39. This 
circuit 39 also generates the switch control signal of the aforementioned switches SI. S2. and 
S3 and the data transfer demand signal to the memory controller 40 mentioned later. 
Si 2] The control signal from CPU1 1 is given to the memory controller 40 from the control bus 
driv er -32. and the memory controller 40 generates the sampling counter 34 the centre, signal of 
an address selector 10, and the control signal of the video memory 41 mentioned later the 
sampling counter 34 - the stepping signal from the memory controller 40 -- being based 
counting - it operates and the control signal of the synchronousr-control circuit 39 is 
generated Moreover, an address selector 35 chooses one side of two address data given t .the 
fnput section of the concerned address selector 35 based on the control signal from the memory 
controller 40. and gives it to the video memory 41 . 

[0013] The video memory 41 memorizes an indicative data in a b.t image, consists ; of a DRAM 
dynamic RAM) of a dual port, and performs writing and read-out of an indicative data through 
the aforementioned data bus driver 33. The indicative data written in the video memory 41 is 
transmitted and displayed on FLCD26 through a driver 42. Moreover, the driver 42 gives the 
SSSng signal from the synchronousr-contro. circuit 39 to FLCD26. Temperature sensor 
26a which detects the temperature of FLC is included in FLCDZ6. 

[0014] Moreover, the below-mentioned setting data of CPU1 1 are given to the synchronousr- 
control circuit 39 through the data bus driver 43. Furthermore, the output signal of temperature 
sensor 26a is transmitted to CPU 11 through the data bus dnver 44 46 » a timer ,t j > th.s 
example - a bus driver 47 - minding - CPU1 1 ~ the time check -- .t censored I as ^what 
can set up time And this timer 46 is reset / restarted by access signal A which the ' memo-y 
controller 40 generates whenever it is accessed by CPU1 1 . and when counting of the setup time 
istarried outfrom the time of the concerned access signal input, it generates deadline ^signa. D. 
[0015] In this example, while FLCD interface turns horizontal synchron.zmg signal HSYNC to 
FLCD and sends it out. a conversion in the static mode is made to be performed usmg the 
concerned HSYNC signal. That is. FLCD in this example operates HSYNC signal l.ke well-known 
LCD and well-known CRT to a host or FLCD interface as a pass.ve dev.ee wh.ch receives and 
operates, and the status of FLC panel that it does not drive is acqu.red using a part of the 

[oSie] 0 The synchronousr-control circuit 39 in this example possesses the VCO for generating 
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HSYNC signal further, a countmg-aown circuit, ecc, a.iu 0-^"^ 
FLCD26 through a driver 42. And according to deadline signal D which a timer 46 generates it is 
constituted so that supply of HSYNC signal may be stopped. What is necessary is just to add a 
logic gate to which the de energization of the HSYNC signal is carried out according to signal D 
for this HSYNC signal halt. ,-01111 
[001 71 In the configuration more than an operation of the update of a display, when CPU1 1 
changes the one section of a display, the address signal of the video memory 41 correspondmg 
to rewriting of the data for which it asks is given to the memory controller 40 from CPU1 1 
through the address bus driver 31, and the Arbitration of the memory access demand signal of 
CPU1 1 and the data transfer demand signal from the synchronousr-control circuit 39 is 
performed here. And if CPU access side acquires a right, the memory controller 40 will switch so 
that the address which CPU accessed as address given to memory 41 may be chosen to an 
address selector 35. The control signal of the video memory 41 is generated from the memory 
controller 40 simultaneously with this, and the read and write of data is 

data bus driver 33. At this time, CPU access address 20 is memorized by FIFO (A)36 or FIFO (B) 
37 through a switch S1 , and is used in the case of a transfer of the indicative data mentioned 
later. Thus, the access technique of the indicative data seen from CPU11 does not change at all 
with the case of CRT. 9ft A 

[0018] Moreover, when data are read from the video memory 41 and it transmits to FLCDzo, a 
data transfer demand is generated from the synchronousr-control circuit 39 to the memory 
controller 40. While the address counter 38 or FIFO side address is chosen in an address 
selector 35 as address over the video memory 41 By the control signal for data transfer being 
generated from the memory controller 40. the data of the applicable address are transmitted to a 
shift register from a memory cell, and it is outputted to a driver 42 by the control signal of a 

[OoTgflTthe synchronousr-control circuit 39. the timing which produces by turns the partial 
rewriting cycle which rewrites the line accessed by the cycle which is completely refreshed for a 
screen in line sequential, and goes, and CPU1 1 is generated, using two or more lines as a unit 
based on horizontal synchronizing signal HSYNC which oneself generates. Here, if it rewrites 
towards a lower part one by one from the line (head line) of the display screen top top and 
results to the bottom line, the cycle of complete refreshment returns to a head line again, will 
repeat rewriting and will go. Moreover, the rewriting cycle of an access line rewrites the line 
accessed from CPU1 1 within the predetermined time in front of the cycle. 
[0020] Thus, although the operation which is fundamentally refreshed for the whole screen 
surface of the FLC display 26 one by one, and goes in this example, and the operation which 
rewrites the line accessed by CPU 11 that change of the content of a display should be 
performed are performed to time sharing by turns While a setup of a repetition synchronization 
of these operations and the time proportion of these operations within an one week time is still 
enabled, the term of line rewriting (partial rewriting) of operation is adjusted according to the 
number of the lines accessed by CPU1 1 etc. 

[0021] Here, the fundamental operation of this example which performs an operation of 
refreshment and an operation of line rewriting to time sharing by turns using drawing 3 .s 
explained. Here, the example in the case of performing three lines for the rewriting cycle of an 
access line as a unit is shown, using four lines as a unit for the cycle of refreshment. 
[0022] In drawing 3 . REF / inversion ACS is timing which produces the cycle of complete 
refreshment, and the rewriting cycle of an access line by turns, is the cycle of complete 
refreshment of the time of "1". and shows that the time is the rewriting cycle of an access line 
of "0 " Moreover. Ta The time of the cycle of complete refreshment and Tb express the time of 
the rewriting cycle of an access line. It sets for this example and is Ta. : Although referred to as 
Tb =43 the optimum value can be chosen by the refresh rate demanded. Namely. Ta If a rate is 
enlarged, a refresh rate can be raised, and it is Tb. If a rate is enlarged, responsibility of a partial 
change can be improved. About this mode, it mentions later. 

[0023] If a switch S1 is connected for explaining the status of FIFO (A)36 and FIFO at 
FIFO (A)36 side (status A / inversion B= 1), the address of a line which CPU11 accesses will be 
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sampled and memorized by FIFO (A)36. On tne otner nano, if a swiccn c, 
(B)37 side (A / inversion B= 0), the line address which CPU1 1 accesses will be memorized by 
FIFO (B)37 Moreover, if the address memorized by FIFO (A)36 when the switch S2 was 
connected to FIFO (A)36 side (A / inversion B= 1) is outputted and a switch S2 is connected to 
FIFO (B)37 side (A / inversion B= 0), the address memorized by FIFO (B)37 will be outputted. 
[0024] If a carry arises in that one refreshment of the whole screen is completed ****, or the 
address counter 38, an address counter 38 will be cleared, and the line outputted in the cycle of 
the following complete refreshment returns to the 0th line, and carries out the count rise one by 
one with "1" "2" and "3" for every horizontal synchronizing signal HSYNC given from the 
synchronousr-control circuit 39. If the address of lines L1, L2. and L3 is accessed from CPU1 1 
in the meantime, since the switch S1 is connected to FIFO (A)36 The address of L1, L2, and L3 
is memorized here, when a switch S2 is connected to FIFO (A)36 after that, the address of L1 , 
L2 and L3 is outputted from here, and LI, L2, and L3 are chosen as an output line. Here, the 
switching signal of a switch S3 is given as REF / inversion ACS from the synchronousr-control 
circuit 39, and is switched to FIFO (A) and FIFO (B) side as output line address in the cycle of a 

line access. , , , 

[0025] And since the switch S1 is connected to FIFO (B)37 side at this time, the access address 
is memorized at FIFO (B)37 side. If REF / inversion ACS is set to "1". a switch S3 will be 
switched to an address counter 38 side, and will perform a refreshment operation from the line 
of a continuation of a front cycle. In drawing 4 . the line of 4 . 5 . 6 . and 7 which is a 
continuation of a front cycle is outputted after the line output of L3. It is for performing 
efficiently that there is no conflict [ output / the address which sampled the address by which 
memory access was carried out and was simultaneously sampled on the other hand by one 
side / like the following / having prepared two FIFO, although the above-mentioned operation 
was repeated ]. That is. the address sampling term of FIFO of another side will be started at the 
same time it goes into the rewriting cycle of the access line which outputs the address which 
the sampling term of the address is from output start of the access line of FIFO of another side 
to an end of a whole surface refresh cycle, and was sampled in the sampling term of after an end 
of a whole surface refresh cycle, and a just before. 

[0026] As mentioned above, it is Ta, repeating a refresh cycle and the cycle of line rewriting by 
turns in a fundamental operation of this example, and using seven lines as one unit for the cycle 
period in drawing 4 . : Although explained as Tb =4:3, at this example, it is Ta further by the 
modality of environmental conditions, such as temperature, or data to display, or the refresh rate 
further demanded according to the difference in the display device material of FLCD etc. Tb 
Change of proportion is enabled. Namely, the rate of Ta (several lines in 1 refresh cycle M 
correspondence.) That is, if Ta =Mx (period of HSYNC) is enlarged, when a refresh rate can be 
improved, for example, it will display the case where the responsibility of FLC elements, such as 
the time of low temperature, is low, and an image picture image, the good display status can be 
acquired Conversely, the rate of Tb (several lines in one partial rewriting cycle N 
correspondence.) That is, responsibility of change of Tb =Nx (period of HSYNC) of size, then a 
partial display can be made high, and when refresh rates, such as the time of a display of the 
characters, such as the time of an elevated temperature and a character, do not need to be high, 
it can correspond. 

[0027] Moreover, at this example, it enables it to change the rate of a refresh cycle and partial 
rewriting more finely, and a warmer optimization is attained by enabling a setup of the number of 
lines of a cycle period. For example, the number of lines of a cycle period is made into 40 lines 
to give priority to or give priority to a refresh rate, and it is Ta. : Tb -4:1 , then complete 
refreshment can be performed by 32 lines, and the access line of eight lines can be rewritten. 
Moreover, the number of lines of a cycle period is made into ten lines to give priority to or give 
priority to partial rewriting, and it is Ta. : Tb =3:2, then complete refreshment can be performed 
by six lines, and the access line of four lines can be rewritten. 

[0028] Furthermore, according to the number of lines and line access status which were 
accessed by CPU1 1 within the limits of the number of lines of partial rewriting set up such, 
actual number P of partial rewriting lines performed between refresh cycles can be adjusted. 
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That is it responds to the number of lines wnicn Ur^u ■ ■ accesseo, ana ,s - o uy..e... 
useless line rewriting cycle when seldom being accessed is excluded from CPU1 1. and it is made 
to improve a refresh rate by adjusting time. By this, the relation between flattery nature of 
operation and a refresh rate can be dynamically optimized now. About these, it is indicated in the 
Japanese-Patent-Application-No. 105626 [ two to ] official report by these P«0P ,e - 
[0029] The block diagram 4 of FLCD26 shows the example of a configuration of FLCD26. Here, 
261 consists of the transparent-electrode wiring group which was FIX panel, for example, was 
prepared on the glass substrate of the vertical couple with a deflection child which enclosed FLC 
in between like, and the up-and-down glass substrate although indicated by the Provisionah 
Publication-No 243919 [ 63 to ] official report. The wiring orientation of the wiring group on an 
up glass substrate and the wiring group on a lower glass substrate is orientation which intersects 
perpendicularly mutually, and the number of wirings can be suitably defined according to the size 
of the display screen, and resolution. In this example, by the density of 4pels. 960 are formed in 
the orientation of a horizontal scanning, the wiring of 1312 is formed in the orientation of a 
vertical scanning, and since the orientation status of FLC in the fraction is changeable with the 
polarity of the electric field and strength which the decussation fraction of a wiring is made to 
produce the number of display pixels of FLC panel of this example is set to 1 31 2x960. 
[0030] In this example. 1312 wiring groups which **** in the orientation of a horizontal scanning 
are called a common side wiring, and the sequential line address described above to these is 
assigned. Moreover, 960 wiring groups which **** in the orientation of a vertical scanning are 
called a segment side wiring, and when a certain common side wiring (line) is chosen and this is 
driven, a display of the concerned line, a deletion, and an update are performed by driving a 
segment side wiring group. 

[0031] In drawing 4 , 263 and 265 are the mechanical components (it is called a common 
mechanical-component and segment mechanical component, respectively) for driving a common 
side wiring group side and segment side wiring, and drive each wiring in the voltage signal of a 
suitable wave according to an indicative data, respectively. About the wave, it is indicated by the 
Provisional-Publication-No. 243919 [ 63 to ] official report, for example. 
[0032] An indicative-data signal is inputted from the video memory 41 about a display line as 
serial signals Address/Data which consist of a data constellation (data for 960 dots) which 
follows the fraction which shows the line address, and it. Moreover, in order to discriminate a 
part for address part and the data constellation of the concerned signal, the recognition signals 
AH/DL which serve as H by part for address part, and serve as L in a data constellation fraction 
are supplied. In the data-conversion section 1267, based on the concerned recognition signals 
AH/DL, address (line address) Address and data constellation Data are separated from the 
indicative-data signals Address/Data, and it sets to the common mechanical component 263 and 
the segment mechanical component 265, respectively. Moreover, horizontal scanning signal 
HSYNC is delivered from FLCD interface side to this data-conversion section 267. 
[0033] Furthermore, 1269 is a control section and stops a drive of FLC panel to the common 
mechanical component 263 and the segment mechanical component 265 at the time of un- 
inputting of the horizontal synchronizing signal to the data-conversion section 1267. This shifts 
to the static mode. Although various formulae can be considered because of this drive halt, for 
example, the output voltage can be made to hold to a constant value to both mechanical 
components. In this case, since the potential difference is lost between a common line and a 
segment line, FLC element is not driven, therefore the reinforcement which is the key objective 
of this invention can be attained. Moreover, a low thing, then power-saving-ization can attain the 
output voltage at that time. And since change does not arise in the orientation status with the 
property of FLC element even if it stops a drive in this way, a display function is not checked. 
Since the update (refreshment) of a display is not rather performed by considering as the status 
that it does not drive, either, the display status that there is no flicker will be acquired. 
[0034] Drawing 5 is a flow chart explaining an operation. That is, when there is an access into 
the viewing area from CPU11, the field information on rewriting is acquired and the 
corresponding common mechanical component 263 and the corresponding segment mechanical 
component 265 are driven. 
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[0035] These operations are performed as an operation or cm aieo^. y -v. 
synchronousr-control circuit 39. . 
[0036] Next, as shown in drawing J. as other examples, a display pane is made into a > pap : size 
two are prepared, an animation can be displayed on one display-panel FLCA. and FLCB can also 
be made to display a still picture on other panels. 

[0037] Drawing 7 investigated whether the operation flow in the configuration would be shown 
and there would be any access to the page which should be displayed, and it constituted it so 
that an information might be rewritten to the display panel with an access. 
T00381 

[Effect of the invention] this invention gives enhancement to a drive control of the display field 
in low-poweHzing of the display in expansion-izing of a display panel, or large-sized-.z.ng of a 
display panel. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] t 

[ Drawing 1 ] It is the block diagram of the whole information processor incorporating the display 

controller of one example of this invention. 

[ Drawing 2 ] It is the block diagram showing the configuration of FLCD interface as one example 
of this invention. 

[ Drawing 3 ] Drawing showing the drive wave of a display panel. 
[ Drawing 4 ] The block diagram showing the configuration of a display panel. 
[ Drawing 5 ] Drawing showing the flow explaining an operation of an example. 
C Drawing 6 ] The block diagram showing the configuration of a display panel. 
C Drawing 7 ] Drawing showing the flow explaining an operation of an example. 
[An explanation of a sign] 

1 1 CPU 

1 2 Address Bus 

1 3 System Bus 

14 DMA Controller 

1 5 LAN Interface 

16 LAN 

17 I/O Device 

1 8 Hard Disk Drive Unit 

19 Floppy Disk Drive Unit 

20 Disk Interface 



[Translation done.] 
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flHBf<K?Rtc J: 0 WRS *ifc«******ft«A* 
tWa«*ttaA**RfcJ: 0»6*ifc««««K«^.» 

m-mz] mmmmmmm-cmtsmi 10 
[n$a 3 ] iwafliw^Rtt. a«*R#*»r* a e 

street aa#R©rts*HWBK* smu^r t . 
aireaHSr^Rfc «fc o Htf$ hfciwwwttwrr 

t£R£» 

•j- sit *a 4 (ct Bisottiwaa^a. 

[JMMHWl&tta] 

[000 1] ; 
l&UcWmtiX] *JM8tt. *s**wp«r«hu 

[0002] 

[«£*©&ffij] HftK. KfWBIJ/^^Att^Ktt. It 
fc. CftfcJ:*). c©J:9&CRT*»5MB&t/CfiJC> 

tett«yas^f'A©ffiffiK*fc-7'c©S6K. T&fr 

[0 00 3] 
[0004] 



#§3^8-3285 14 
2 

[HijS£fi?ifc-r*fca©*R] *JMBtt±i4©Btt*X 

tftfR*&*-rs^*R£. »«w*«wa 

i*S hW St»a©rt©Si «©«Wl©tlWR*»*8l* 5 

gnte«wi«»*««fli«A**»4. tws«w«aA 
$?ricj: &a&hfcw*HWK^^«rea^R 

[0005] *!6?Btt. awT^fcflrtRfcKBU 
■a>SEtt*R&> UnEEttffROrtSSHWOW* 
JGK9R& > flri2JS$r^RK:<i: 9 »R3*ifc1WR*W* 
«Rr*flK#Rt. «E«K*RKJ:0*W)r3ti*:1t 
««J^^>T«w#R©ill«»*8W.aw««*K 

«rr sattWi^Ri «:<fc 9 wars 6©tr**. 

[0006] 

[ o o o 7 ] e i Bc<^©-satWKa4awa»« 

[0008] HKfct>"C, 1 1 Bt^8MS->^rA^$ 
**-$u<;**»6fc*5'a*'A' < *. 13«?a^ 

*a*e«u:9. 7-*a$itt&fcft*^^ 

*U. 14BCPU1 l*^8"fKy*»Jil/0«B 
nWf-jt©|gai4tT^DMA3>hn-5 (Dire 
ct Memory Access Control 1 
er. HTDMACtl>9) . 1 5tt<f MX 
EROXttKJ:*) 5?©L AN (0-*^*» H7- 
(0 *) 1 6 fc©RS©LAN-f>£ — 17BRO 
M. SRAM. RS2 3 2Ctt«©-f>*-7*-^» 

*>e>&* i /ommmmo i /oaa. 1 8 »a- f 

fWy^gg, 1 9 tt7B 2 0tt 

A-Ff^?»l B^O^-f^fSSl 9 
Ofc»©? ! ^i'^>f-7x-X, 2 1»mtfl'- 

a©7y:/*. 2 2«^y» 2 i©fc»©^y>*^ 

2 3B*S=. »¥W> ! rt5>jit© 
ffi©A**ff9fc«>©*-#-F. 2 4B#-f>f''* > 

X2 4©fctf>©-{>*-'7*-*> 2 6ttW*J**aa 
AKJ:0aHiB6 3-24399 3-9&tiWC*rt»"CH 

27«FLCD26©/cS>©FLCD-< 
[0009] FLCD-f>*-7*-^ 

S2 tt^iB*3«w»«ao-3iawi >-'' c<DF L c D 

^>ir-7*-^2 7©«tfiX^!l ; &^T^a 9 ?0"C* 
*. 

50 [OOIOIBK*^. 3 1ttTFU^«F9-f 



(3) 
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10 



rc, 3 2tt=">Fn-;l//<XF*4<'<» 3 3, 4 3, 4 
^i^-*/** W<-C*ft. CPU1 1*6©7F 

u^^r-^tt. 7Fu*'<*F7-m3 i*»6. .**y 

3>ha-54 0*Jj:0 f TFU^-feUi'^3 5©-^<D 
A£gi5(C5*. 6 ftft S&l©X-f v^S 1<D«I 

0**KJ:-»TF IFO»«©**y3B*fc»3 7K 

3MfRWK5*.6*vCf2tt3ftft. Tfcfc*. cne.^* 
y 3 6fc<fct;3 7 <ht. *n-enF i f o <a> 

&? IFO (B) tt. »*j^*£B»Kf- 

**K»W"rF IFO (First In First 
Out)y*yC*9. Ctl6©y*y3 6*»J:^3 

2©«y»JlKJ:-9taBRW««*lflSh*. 
[00 11] Cti6©J»*y3 6*fc«3 7*61»lB 
StlfcTFU^^-fi. fBrj-ftTFU^^f^fS 
8*&©7FUX9*-*«v J|3©*<f»*S3©W0 
8ytKJ:-9'C»RWB:7FUX-bUi'*3 5©fllrtf©A 
*»K4it6*l4. 7FU**$>* 3 8». @ffl±* 
£ 5 >*&K 'J 7 U » 5/ * t ft fc&©7 F UXf - * 
fe©"C*0. *©7FU* **-*©»£* 4 
*>iWMHWB3 9KJ:oTl*»S*i*. C©I^ 
»MMi»3 9«, Wfca«{»*Sl. S2fc<fctfS3 
©tt0»it«»flHH»«lfi1"*^*ya>ho-94 0 
<s©7 ? - * F 5 7 t gJftt-t* *>3S£7 5. 
[0 0121 CPU 1 l*6©3>Ha-;Ht-*l», a 
>ho-;W^ F9-f'<3 2*»6.**y=>>F»-**4 

o«cijit6Jv •e©^ j &y3>ba-?4 o«, -y->7 

»J>jf*'»#3 4i. TF'UX*U*#10©WWI 
fcj:t«B8T*Kf , *y*y4 1©«WHI'**«ft 
tft. v^-fvyVWs* 34». y*ya>bn- 
54 0fr6©iWi«#^^*tHWOT*ffii>» Ntt 
M«SI»3 9©*MWl*fe»£**. **t. 7FUX* 
Ui>*3 5K, y*y3>ha-54 0*»ft©W9W# 
tcSrJ^-C . S&7 F U** U f * 3 5 ©AJjSWCiM. 
6ftft2^©7 FU^f-* ©-#*$& Ut^f 1 *.* 

[00 13] X?*jt*V4UtWTi?-$ZZ'->l't 

K5«f'<3 3 £/rbTgyjvf- - *©§*&#£$ 

-*tt, F5^^4 2 i fe^rUtFLCD2 6«:|SSS<T. 
"CWftSft*. *©F9-M4 2tt. BWWflPB 
R3 9*6©B«m#*FLCD2BK^*6. FLC 
D2 6K«. FLC©Wt*WB««K*>*2 6a 

[ 0 0 1 4 ] *fc. C PU 1 1 *>6©&&©&£^- * 
B. f-Jr^F*'f<4 3*^rl/"Ciai«W9P0B3 9 
tc4*6ftft. <*6fc> WE*>*2 6a©B*fl»tt 
f*-ji^F9«f^4 4*^rb'CCPUl lKHS&Sft 



20 



30 



ft. 4 6«*-f*-C*<h *W-ett><*F*-f><4 7* 
tfVCCPUl lKJ:&*©W-B^*R*5Jtt&*«> 
iUc. *t/C, C©*-fv4 6«CPUl 1KJC07 
£ b * § *l ft S K j* * 'J 3 > F O - 7 4 0 #IS£? ft 7 
*b*{t#A«:J:y«Jb? F/'J**--FSft. 

7?7{i#D*fS£7ft. 
[0 0 1 5] $0|t?ttF LCD 4 
PJ83<i# H S Y N C * F -L C D ertftfcaBH-f ft J: 9 K 
7ftt£fc&C> Sl*HSYNCfl»*J§l.»"CX*f'** 

$KfcttftFLCD«**Fftl<>LFLCD«f>*--7 
x-*fc*fLT^©LCD*CRTi[Sl®HSYNC 

*©*»$©— W*Jat»tF LC^^^^IMW^S* 5 © 
6ttft<fcMc7ft. 

[0016] *flfc*»ftHH*IWaK3 9 «. S 6K 

HSYNCfl»*»ftfftfc*©WiB. 

JBU, £BHSYNC»**F*-f'<42*/rl/CFL 

CD26KW&7ft. «e^"C, 24v46#fS£7ft* 
-U7»7fl»DKJ6C. HSYNCflWHWfttffA 
Tfti'JKflteRSn-COft. C©HSYNC{|##±© 
fcfcKtt. ^DfcfcCTHSYNCflWtfWfcSft* 

[0 0 1 7] «STO©*ff 
6lh©flMHC*rt»"C . C P U 1 1 #&ct© 1 «©*K* 
tr9***. B'rSrftr 1 -*©^^^"*"*^*^ 
*y41©7FU*flMW , 7Fl'J*'<XF*'f'<3 1* 
flVO»*ya>FB-940fcCPUl 1*64*6 

n. cc-ccpui i©y*y7iHs*iMiflrefcHiJW 

MWHBSS*^©**-* h^>^7r5^ft#i©7 

-Khu-^«>Wf*>*i*. *i/tcpu7*b*iM 

*WJ=&^fti^*y = 1 >hn-'74 0»7 FUX-feV' 
i»$35«:*tL. ^*'M 1*^4**7 FU^il/tC 
PU#7 j^-bX Ufc7 F l/^%3»R-r ft«fc 9«W.*ff 
•5. CtlilSI^{C>* , -'= 3 >FO— 540*6^*^ 
*y 4 1 ©HWWaWISSti. 5*-*^^ F9^'<3 
3=&/M/"Cf : -a'©KS*5Wfbnft. C©t*. CP 
U7*b^7FU^2 0tt^-f 99Sl*itLX? I F 
0 (A) 3 6*fc«F 1 FO (B) 3 7K:fBiS3ns ft 
j$7fta7nf t -f©«^©f^ , W5^ 4 - t®<^fcC 

PUl ******** CRT 

©»^ii!>l/4>Set>6ftC». 
[00 18] Kf»*^*y4 1*>6f , -***HJ 
U> F L C D 2 6 ^K^7ft«^, |S»a$l]SIlHlSS3 9 ifi 
6^*y3>Fa- - 5 4 0^'f-^F7>^7rS^* 1 
4 l(C»T«7FU^iU'C7 
FUX*«»*3 8*fc»F 1 F0©J7FI/^* J 7FU 

50 VFO— 740^0f s -3'F7>^7Tj 



40 



(4) 

5 

^rFu^o^-Stffs&Sft. s/yr*#-KDWi 

[0019] HMM0BR3 9-Ctt. Uhifim.?** 
sWaiWfll^HS YN CK«-3V>t«»5«{ b 

JViCPU 1 1KJ:<37* ****lfc9-f 

*<D1M J»JKOilW©3r©«H«KCPU 1 1 *><=>7 * 

[0 02 0] C ©<£}«:. *«K*t>'Ctt. S*WK» 
F L C 7* -f * ^ 1/ -f 2 6 <DWffi±W*ffl'X V 7 b ?f * 
LT(T<«Wi» «wrt?S<«eH**»Ctt9'«CPU 
1 l-fcJ:&7***3^9*f>©*fc**tT 9 *ft i 

^^siiKj^swf^* 5 . .s6K*ft6»rc©fiiBbW 20 
usmtzttbK. 5<om*. (mm&z.) ©*& 

[002 1] CC-C. H3 *»l»"C 'J 7 U 9 J/»©*lflF 

7. 

[0 02 2] laSKte^-C REF/KfiACSB£ffl 
^I/jJ'a©^ *;V£74'-fe;*7-f>©§&*'9' 4 
*;Vfc*S®c£C3tt**'f 3 "1"© 
i*A^ffi , ;7U--»^a©^'fi'^*C> "0"©i**i 
7*iz*7^>©#&*lM^l'-C*SC££7jsT. * 
fc, T. »±BSU7U9^a©9-'fi'^©^flffl. T b « 

Wcfc^TB. T. : T> =4 : 3&l/Ct>*#. 
Sft-5 s >» U— F3MC<fc •otTSjS^cffi^SAC 

4*»-e»*. r&fc*. t. ©«**** <*ft«y7 

< rti«»»tta**©iHftt* a< r* c t#-e* 
i. c©«WK-?i>r»aar*. 

[0 0 2 3] F IFO (A) 3 6fc<fctfF IFO (B) 
3 7©tt«*ttWT*K. *<(7*S1*»FIF0 

(A) 3 6ffl]{C«^3n5i (««A/EI£B = 1 ) . 
CPU1 l*»7**** , *9'f>©7FUai*F IFO 

(a) 3 6^>7'j>^§ntiattsns. — 

»^Sl3»FIFO (B) 3 7ffiijCClgi$;*ftSt (A/ 
SISB=0) . CPU 1 l*«7jr*XT**^>7FU 



#§§¥8-3 28 5 1 4 
6 

*#FIFO(B) 3 7ttSElfci*ft*. 7.4 v* 
S2#FIFO (A) 3 6«K«*3ft*& (A/SIS 
B=1K FIFO (A) 3 6KS!ltSnfc7FUX*« 
mZti. *<f »*S2#FIFO (B> S7M(dMft 
Sft*£ (A/5f£B = 0) . F IFO (B) 3 7K82 

mister fu^*>w*s^. 

[0024] ®ffl£ft© 1 0© 'J 7 U r>a*%7l//c 
0. 4<5l>tt7FI/^*f»3 8«:+ty-* , ^C* 
t7FU^*^>*3 83&id"J7Sn. &©£ffiy?U 

0 . PHnMB 3 9 J: «3 6 ft**WI*WI-*H S 
YNC45K "1" . "2 M . "3" 4«**'»hT9 
7Va><. COIBHCCPU1 1J:09«<>L1. L 
2. L3©7FU**i7*-fea3ft*£. *<f»*Sl 
#FIFO(A) 3 8K*»StlTl»*©"e. LI. L 
2. L3©7Fl/X#CCtCBttSn. *©&* ^ * ^ 
S2* J F I FO (A) 3 6KS»Snfcl9jSTrLl. L 
2. L3©7FUX#CCa»6ffl*S*i. Wl^^L 
l/CLl. L2. L3#aBft*. cc-c. a-ff^S 
3 W*B««W1I» 3 9 *>&©R E F /SIS 
ACSfcl/C4*.6*l. 9-f>7**X©tf-f **Ttt 
Htfj*-f>7FU*£l/CFIFO(A> . FIFO 

(B) WcWft*.6ft4. 

[0025] *l/C. C©&**<f9*Sl*»FIF0 
(B) 3 7«Kia»Snt:^*©'CFIFO (B) 3 7 
§jK:7*-teX7FU*#I2t£Sfta. REF/S6AC 
S#"l" X-f t»^S3«7FU^*'»* 

3 8«K«aft*6n. y ? u» f**&fKrtJiM **© 

**©9-f>*6tf9. H4K*5l»-CB. L3©?-f> 

) nj*a«:«r-y-'fi'^©^*"c*4 "4" . "5". 

"6" . "7" ©7-i>*'Hi*3ft'C<'>4. yTI5I^«C 

t/c. ±a©«Mi*«aw'*«. FiF.o*2os«Lfc 
©Bv -*-cy*y7fHs^s*»feTFu^*"7>7-y 
|SJB#«:fiWc-y>7 , 'j >#btc7 F U^4H1* 

TOfcfe. 7FU^©-y>7'J>^HIB^©F 
IF0©7**^-f>©lWJPB>W»6±iHy7U»J' 

»-y--Y^jv©^7*-c-c*y. ^ffl«;7Us»5/*-y-f <» 
>wD»7a. ^ y > ^BH^c-y > ^ y > y o 

(0 fc7FU^ ; &ffl^-r-57i'-fe^^-{>©^i-y'f^^ 

fcxatpwc. fi^©F iFo©7Fu^-y>7y> 
[0026] «±© J: 9 k. *w©a*«ibflrc« y 7 

1/ 7 ^ 9 ? << >S»^.©^ •< f * i *^ Slc 
|£IU H4'Ctt*©*BBl/H»*7 9'f>*llMft4 
L-CT. : T, =4 : 3 1 bX&LW Ofcifi, *«t?BS 
6Kffl»©WJBMM»aK%T4^-*©«l. 
BS 6K:F LCD©«3W^-( ^JttW)»l>»K* C"C 



(5) 

7 

, =MX (HSYNC©E83> ) «r^*<-rnK'J7U 
ttNtCftg. -Tftto%T» =NX (HSYNCOJS 

-rzctw-cf*. 

[ o o 2 7 ] ;waf^waBBu«M>* -f 

tfS&ftSft *.©»£* «fc 0 Sffl* 5 < * c 4 * * * 

«, y 7 V I/- h*flBfeS*tt»tv««c6ttt>. 

t, < tt«fel/fcli>JtaiC. ttjBbBXB©? <f >»* 4 
0*4>Kl/CT. :T» =4 : 1 tr*i«. £ffi'J7 
U ? S/ * £ 3 2 7 A >*Hf ot 7 £ HZ X 5 <f >©8& 2. 

»&1 0*«f>fct/CT.- : T» = 3 : 2 itfttf. £ 

[0 02 8] *©£5&CtS3£SttfcSi5#«&* 
©^^©©BWCfc^'C CPU 1 1 (C7f-fe*3 

p*iwr*j:9tc-r*t:ifcw**. fftb*. cp 

Ul l*»T«'-b^l/te9-f>©«»KlB0'C«llWKT» 3( 
^BiKSETftCfC. WiLtfCPUl 1 ifih&t 97 
*-fe*Stt&(,>£*©iitt&5 -T.4HJia.-7-f 

IWK«MfreS*J:5K&S. cft6tcoi,vctt*HJ 
iaA«:«fc-5«RFlSI :s F2 -10 5 6 2 6#fi*RK*5l>"CP8^ 

[0 02 9] F LCD 2 6©fllfiR 
04«FLCD2 6©«BRW*^1*. CCC. 2 6 IB 
FLC^*^-C**). W*K. WBBB6 3-24 39 1 < 

5. ±a5#5Xg^©i2»i*fc<fc^^#5*g£-h 

EE©** § . »««Kj6i;-CEil»W3ttS»* C i 
#"C**. #0fctt4pe 1 ewaflttcT^JHEflrtlfc 

9 6 o*. ga^s^K 1 3 1 2$©iaia i S:f&w-cfc 

k <t oT*©»»r©F LC©El*JttM*SM.* C 



4*^8-3 2 8 5 1 4 
8 

•C*5©t?s #fl©FLC'<*JW©*WWR*t*l 3 1 
2X9 6 0 4&S. 

[0030] *«rB3jfiwaE3WKWEr* 1312 

jfijKSST 49 6 0 *©««»****> H»JE»i« 
T 5 4 ^ > FWWHS4IBIM"* C iKJ: 0 S 
[0 0 3 1 ] HWtCfclfVC. 2 8 349*0^2 8 5 «. * 

a, Witii^eaisa 3-24391 9#aa«:pg^sti 

[0 03 2]a^f*-*m#B. abn9-f>KHU * 
054>7\ : \'ZZ™?fflft£** lV: ffi<i : --Z& (9 

8 0 F7 i*»61*fiBS*ia3";7JWi# 
Addres s/D a t a b\,X\£f*** x } 4 l* 1 ^ 

«CLitt*WM«^AH/DL*««l&3*i*. ^-^^ 
^SSPI 2 6 7T?»SK«WlHf#AH/DL«:»^»-Ca 
iWr-*fl»Add r e s s/Dat a*>67FU^ 
(•5-f>7FU^) Addres s*J:0 t f t -**Da 

u«miu -en-e t n3*>iKiaa52 6 3*jj:^-fe^ 

y>HBft»2 6 5«:-b? Ff4. 

HSYNC». C©f r -*9E»»287K»L , CFLC 

[0 03 3] 3 6K.'l2 69ttWM«*0. 
^feSUl 2 6 7 KJW**TWM»«»A*»«:»a 
*>|gl»8»2 6 3«J:CHs > bKttV2 6 5 K»L 
FLC/<**©IDft*ff±S*4. cnKjcO^^f ^ 

7 FWBW*. C©littfi t ±©fc«&K»a < ' © 

^<^-5©-C. FLC*f»WttStiT, Dior*»M 

5. -eL-C> c©J:9««ftt±»-Cfe. FLC*M> 

jWMFS^SCitttt^. tot*. iwaMttHt^c 
ira^©D9f ( y 7 u ) t1¥t>*ittl><fc»K. 
%6'3ft©W»»Rtt«* l »6*i4C4«:at*. 
[0 0 3 4] |g5«lbf¥*lttMT47 0-^*-h'r* 
5. TfttofcCPUl l*>6©^^SW^©7^-fe^ 
»*»*©««BI«t»'C. SJW* 3 * 
50 >WW2 6 8. *^>hWW2 8 5*WWft. 



C6) 



[0 03 5] cn6©^«^-=&'J=i>hn-940. 1 
[ 0 0 3 6 ] ffi©^W<b l/C. B 6 K5*r* 
Sv^^FLCAKBJiiii. ffe©A*;t,K:FLCBK:t§>± 
[0037] STB. *©«TO*8£K:fcttSfM&7 o 

micmmvtc io 

[0038] 

[02] $&l8©-|^£LT©FLCD4>*--:7* 
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[0 6 ] fbrfc^l'©^*^'*" 9 *0. 

[mom: 

1 1 CPU 

12 rpu^x 

1 3 */Xf\k<rtX 

14 DMA3>hn— 5 

15 

16 LAN 

17 1/088 

18 ^-KfwX^S&B 

19 ^n-ytf-fM 

20 r ^Xi?-f>^f-7x-X 



[01] 



[02] 




SET 



I ^38 __ 

r Sl r- FIFO CA) -vJ S3 

*-rL too cb) —J JL. 



sr c r , 

,82 40^. ^ I tpv* 

_j»*0 — * MV^f 

I I 85 



38 



X 



D C 
& £A/B> 4-*- 

SkQat/m RHSfiHttlHItt 



(f»*7**-h DRAM) 



42' 



_/HSYNC 



FLCO 



27 



-n 



CO 



[03] 



rkp/xds 


















































3961 - 





a ca/» 



[04] 



Address/Data 

/AH/DL V 
V CLOCK " 



HSYNC> 




(8) 



#$¥8-3 28 5 1 4 



[05] 




yes 













l&Ltz 



(9) 



&|g¥8-3285 14 



[06] 




(10) HJW8-3285 1 4 

[07] 




yes 



JWC»*EBKT*. ; f3TB30»2^*+>' 



